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Abstract of JP2001331936 



PROBLEM TO BE SOLVED: To provide an 
optical recording method using the pulse 
dividing method such that the satisfied 
recording of the mark length modulation is 
performable. SOLUTION: In the case the mark 
length modulated information is recorded on a 
recording medium by the plural recording mark 
lengths, (i) the time-wise length nT of the 
recording mark is divided in order of &eta 1T, 

&alpha 1T, &beta 1T, &alpha 2T, &beta 2T 

&alpha iT, &beta iT,..., &alpha mT, &beta mT, 
&eta 2T, and the arrangement is made so that 
the irradiation of the recording light having the 
recording power Pwi is made thereon in the 
time of &beta iT (1<=i<=m), and the irradiation 
of the recording light having the bias power Pbi 
such as Pbi<Pwi and Pbi<Pwi+1 is made in 
the time of &beta iT (1<=i<=m), then (ii) in 
accordance with n of the time-wise length nT 
of the recording mark, m, &alpha i, &beta i, 
&eta 1, &eta 2, Pwi, Pbi are made variable, 
and for the time-wise length of at least one 
recording mark, the above pulse divided 
number m is settled >=2, and also expression 
n /m>=1.25 is satisfied for the time-wise 
lengths of all recording marks. 
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i&immnmRmT. 04(a) atmaLntite. H4 

(b) JiilEISUS<7>^-CJ).|.*^ V>-ffLt,a! T„ a 2 

[0023] (KSljS<7)*l^t:(i04 ( a ) lz*-tJ: o lz 

IZRitmLX'bZKZ&tzMZ^ H4 (b) <T>Xot,Za 
SS&COT, +T 2 + T 3 (cJt^Titit8ii<OT 4 +T 5 + 

t 5 -cji-fo nm&itfimz*)*T< 
ssnrftL^-fn. zzx. fcismtimttt 1 o^at* 

i(T = 23. l-f-y#*iS) . iSfgjlfclil OfigiiW 



[00243 ±ie^j: ^ ic. n&ttmmmzti^xtt. 
zt. m:(?>'vi,Att9\mxun&£k<tti<mz')*-? 

izii-miz<$$i&Bum&$ti*T< ft&m&is. 
-t^a*. ~iiX't&iMtwtitb<?>&&immt:mR-?&z 
ktfmL^tztb. &&iki*?i-^mfinzjbh . m*>. m 

-rhzt tfwg\z% & tc t, <?>-r . B«aE^(c(ifl> 

[00253 U-if- 

?<L^t^tCt|SItKS^±-fS. «ilf. ^7 8 
Onm, B3PjRNA= 0 . 5 Q<T>V— f—& jS^4 0 0 
nm. mPStNAO. 6 5(w^JgL3t*S^^«i. b'-^ 
W,S$i\/UZWLhh.h. >IcOfc£b*-A|*|<DX*/Mf 

[0026] *5mii±M3ffimfiL$ffik-t&tzMZ%2 

3i l tiv ^ n •/ 9wmx-<n-?- ^ mmiz a ^x i> , 

[0027] 

<?ZZkl,ZJ:r>xmi8.Zii&Zbi:M.liiL. 

4-fi?inTtLtt# (Titmmrn yrmmx'&i 

t25ns JilTT' A & . n (i 2 ULLO @ ,**JlfJ> 
[0028] 

[81 1] /?, T. a, T, /3, T, a 2 T, 0 2 T, 
• • • , «i T, j3j T, • • , «„ T, /3„ T, 7? 

2 T 

(mJl^-^^-ji-SiJiaT-J)^. Si («i +/9i ) +7?! 
+ 7 2 =nX'J)S. fli (lSigm)ttOi 1 )^^ 
H&T'&O. /3i ( 1 £ i Sm- 1 ) liOiO^^^H 

fxxfor). e. i±oa±.c?>m&x'$>&. 77, Rifnt a 

-en-f it - 2 tit 2 JilT^HSCT'S) 6 . ) cTMUKttgiJ 
U oii T(lSiSm) (?)tiftSimzt$\.^Xlt9iS$>* , 7 
-Pwi OE«3t*BMtL. /9i T (1S1 Sm- 1 ) 
^^(cijv^li. Pbi <Pwi*»oPbi <Pw 
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mizm^&tt&imm&mfcx'b-ix . m z Ge 

y (Sb, Te lM h.^lfcCL, O^z^O. 

1 . 0<y^0. 3, 0. 8^x. MJ2. In.Ga, 
Si, Sn. Pb. Pd, Pt, Zn, Au, Ag, Z 

H f . V, Nb, Ta, Cr, Co. Mo. Mn, 
Bi. O. N. Sfrt>Mtftl&'J?%<t i-S> 

[00 30] 

[00 3 1 3 JiftWtoi. £»^-^flfla««:;ft$* 
nTtlftt^ <Tte3£^?ay?jgjfflT*J>9 2 5ns 
KIT?**. n\12\:\}L<F>&fmX'hh . ) . iMeii-e 

[0032] 

[»1 2] 7?x T. aj T. /3 t T\ a 2 T. /9 2 T. 
• • a A TJi T, * • • % a m T\ /? 0 T v 7? 

2 T 

<m*i^/p;v&fflRT*&. £i («i + £i ) +771 
+ 77 2 =nt*4. «i ( 1^ i £m) JiOJ; *3±§^ 
^"C*»9. /3i ( ) «OJ:0*SV^ 

2 »i. *ft«ia*-2J3Lh. $?4L<<i0£lL. ift 

ii« 2 jar#* i < a 1 jaT^nsr s> . > ^uti* 

7-Pwi ^iE83fc£!&8tU 0i T ( 1 = i ^m) CO 
(#fgrt£fcivai. Pbi <Pwi 3d>oPbi <Pw 
i+1 i^AVrxy^-Pbi ^KifcteSrSBStU ^ 
< k t> — ^tfOlBiJv-^co^iaw^S^o^Tliiie^' 

[0033] t¥*cOn - k»M#3%:J:Jilf 

'NVI^frffJftmSrn-kffl (k«il4ft«2) t Ltz 

v^r«±E/W^»»mS:2Ja±k-r*. fcfc'U £ 



7-7, ftftLTIil^D.-/;^ nli2ia±<aS 

tZ^*X>WAftW\£fio<Zm±%\iK mz2 
T. 3T^4T^Kc0S^V-7(C^V^T(i^C0#«[C0 

^lEU^S: l/N 0 /UXk^Wrxy> 0 v-Pbcoie»7tSrl 

[0034] *3ffllHC;fcV vtt±. £T<0i£liv-?<7)B* 
f^WJISKOirCn/m^ 1 . 2 5k"t6. K(Ct7i . 
r7 2 SrftKOk^k. Zt («i + /9 4 ) /m=n/ 
m*CJ>&a>£>. n/mii(ai + 0i ) <W^ftWc«S 
KttJ&tS fSrCJb 9 . ( n/m ) T^^|IJ7n-/UX ^ 

w%mmiztt&'t h m t % & . 

[0035] n - k ftmttX'tem =n-ktj 

oT. k«14fcli2(cH3e*<iTV^&36>J?> % n/m = 
n/ (n-1 ) X(in/m=n/ (n-2) <I 

[0036] milt. EFM^Hi^T<in-3— 1 
1. k = 2T'A^^^> 

( n oai /m) =11/(11-2) =1. 22. 
H«tCEFM+Xa*"*"Cttn«3— 14. k-2*CA 

(n MI /m) =14/(14-2)=1. 16. 
(1. 7) -RLL-NRZ I^ST«in=2— 8. k 

= 1 &eyv 

(n.„ /m) -8/ (8-1 ) =1 . 14 

[0037 3 ±E*6W63W r J: fi»tlin/m 
111. 22. 1. 16. 1. 14gJST'*l>. »D 

/7/a^T7&<fcJ:^2 5^-y#Sr^k. «E^S^v- 
7 tzfe ^-c vvxew&immifi 25ihyB?S:fl]0. 

12. 5 1rJ »*SKc5r C k £^ . S ^> 
C. 7n^7ia^T^20-^ye?lilTk>jr€)k. 

[00383 Srfc, ±t£c0KBH(c*5V^Tk*ix*^^« 
i ^>L<(i/9i ^^)®J:0^< ; 5:oftkLTi>. 

<*L"0*4A»6, ^±0«i T{>L<(i/3i T^^^tL 
^<'h5<JS:4ik^3£*>0««:^. 4ftIE5iiC(i. n 

L<^<, n-77 (77 = 0-2) kiot^tJ:^ 
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Sr^aKSm tfTS*. 
[004 0] «(c-e-^^v^J®^(c(iSiSffl[^J:^-e 

mi60^-^(C»LT(in/m«il . 5UUi<h-r^. ^ 
6TiaT^M-e-^tCO^Tt n/mli 1 . 5ELh 
^«^ifiL^. J:9#4L<<in/m(il . 8ti 

fc^*<3jWBF4U*. 

[0041] o y ? mmr 

timWZZ1to&Wiz£ < . 2 5nsl3lT, *?4L<te2 
OnsOT, 36C#4L<ttl SnsJSTi:-*-*. 
« L , * 4 0 (CM v ^ o y ? «JHtt3W!±»fc: < v 
ii»0. 1 nsHL *?4L<tel nstLb. 
iL<«3nsJ3Lhi:-r&. ^o-y ^SJfflT**/h$t« 

[0042] *»Hfc**H'6»r?-;r fcfci. e 

bLXimZtl& . W*>. n/m 

3 SrS^»0«ra*= J: ^toi^ 

ISSt^- 7 *«««(0W1W7-^ ^ JBags *i-c ^ r t 

43ti*I* A t ^ ^ , MWv-^ ^'Hfa 0 . 2 
(A/NA) AOfcBtfrC^&fc, dfL^COftSWV- 

^«±3t^w^*LTK8«r^^o fif^r. lair?-? 

raSI£0. 2 (A/NA) J;9M^<^6<a#*?4L 

[004 3] *X9I(C&tvr. Ofi. 77j. 77 2 . P 

HJftrfcwai, Eft/WXIZHai T ( 1 < i im) O 
¥^(S*3J:^7M^XlZBI/9i T ( 1 £ i 1 ) 

<n^t%m£bMz3+;WA±.. mz5i~sWJ±. $ 
O^y^Wih^&o^sgit^^jeoii^tt*^ 

«-r6flP*T»4LV^ J:0»4L<«4. H**)^ T 
( 1 £ i £m) iSiCXfli T ( 1 £ i Sim- 1 ) 



-Th.zx. tmco^AzM^mm-fh^-^f-it^^ 

( l£i£m) frVPi T ( l^i^m) c050%WT 

fc-f &aft*tf4Lir*. 

[0044] *»HJHC;fclrvai, £ Q £OfcLT&&<0 

SStt&tf>*<#4U*. r^li^ a Tt>a*3^-y 
*2Ul. »fe5^/»BUtfcL, J:0»4L<<ilO^ 
y^UU:^^. lEa^^XEElai T ( 1 ^ i ^m) 

&31-;W}±. ftiz5+s®a±.t>tu£. imftniL 

pwi £±ifhzt?imiz<j&m%®M^*fr¥-zm 

RX'Zh. 

[0045] — %*7'VUXffl$0i T ( 1 ^ i ^m- 

i ) t>3+s&a±. mz5i~smj±t>ti&. >ur 
^b^&rnimw&x'^h* 2t>i,zj:$%<$ffly}$ks 

£i («i )«0. 6 n£0l>'b2<-th. ^fCO. 5 
ni9i'hS<^£0##F4LV^ J:0#4L<(i2 i 

E®^t£»2i (ai T) Srli </3iT)J:9S<L 
^.^Cff4L<«i. i =2-m- l^TconcttL 

[0046] **^IE«*tt(C*J^T, «i ( 1 ^ i 
^m) ( 1 ^ i ^m- 1 ) COiH^^ IfiliyNVUX 

EBIaiT ( 1 ^ i ^m) ^7^W-XEBIi8iT ( 1 ^ 

i i ) ^miizk^xmawc&ztihifi* zti? 

ixMO. 0 1J3Lh. «F4L<liO. 05Vl±X'h*). 
ii«5OT> »4L<J±3JaTC*&. < 1 

^ i ^m- 1 ) Moivcti;. *4 O^hS^fc^aKft* 
itt+WztchZttffohnX-ft&L^O. 5tLh. 
»^i£Lbr*>). -**4 0fc:*S^i:»as*i-rar 
Tie»^-^*^W^»8fS<iT L4 o Zttfh&O 
X\ »4L<ii2. 5. »(C2J2rF!:i-*. ^^56* 
(i. -e- ^ ftftcoMttlz* § ^r^SS:^^ ^> aw^^ 7 

[0047] 4fc. v-^^ffl^tttc^^^r 
±. if4L<«i:0. 5J2LL, Wfc: 1 tUiT* 0 . # 4 L 

<ii2. 5. »tc2jaTT**. *a^^xKia«i t 

(W) «i T (2^i^m-l) <?M»i)#iffl»Hi. C 
iiSr-^fflfc-f^^. EW*««-ffci-&±'«gP4 L 
^« IftnCtl («i ) T (t:tdL2£ i 
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-l)4fc«<ai +0i- x )T(fc^L2^i^m- 
1 ) (i. 1. 5T\ 2TX(i2. 5T£i-hCDtf1if£L 
V*. *»WC*3V>T(±. * V^/kXEflltfiT ( 1 ^ i 

w i at/Pw iM j:0t,/hs<-r^ o *^^ais&msrt# 

bi <P Wi k^-£<7)#$f£U>. £9*f£L<tiPb 
i /Pwi ^0. 5T*£>9. ?^i:i?iL<(iPbi / 
Pwi ^0. 2?foh. £tz. 'UTAW-Pbtm 
±&?tzmstt& **7- P r k m L < i k ifiX £ 

[0048] »3go— o^fEii^-^^^fBIW^S £*f 
LT. ifcJEfcTPbi ftt//JSUiPwi k LTH2:£ 

ll^'V-Pw, aiXPw ffl Sr. ^IS^iaiJ^V^Bfga 

i T ( 2^ i Sm- 1 ) ^(t^l^^-PWi kS 

**«ki-*<rkt\ v-^<504&SB»- »«3»<0v-^ 
«/W*KIB<*i T ( 2^ i 1 ) £J3ftfteJt" 

JVVXVmPi T ( IS i Sm— 1 ) iC&tt^M 
bit^LT^^Pwi AV/XttPbi c7)(lhLT 
*i*vvft*. #^L<<iPbi gPe<P Wi 

Pe<a3K£sa»-r&. »«iaE«i*r»wf. w 

~T£, (n- (t?! + 77 2 ) ) TRHICtt* 

AMT^^-Pbi fiLL, iB4A-7-PefilT^S 

Kia«iTt:5fetfL-C^W T^t^-PbtfMfcfcJMrt- 
«/bS<-r*C:i:3Bf c r**. 

[0 0 5 0] ieJ*M°V-Pwa^NMT^N er 7-Pb H 4 

5. W£tf. atBS^**>%&* Pwftiir«PeliE 
»«<oaJKS^*< k U-iBBBttff J: U 



JJSflrtii, P wtt p e J: 0 1 < . * jl y -jftDJIfr 
[0051 ] ffi^fLJ£*?>*§-£\ fSftffcfc: J: &feii£fr 

PwiiieiiJisrjsaftisysiOiSv^ajstc 

Pe»iie»«^^<ktiis^tffl«w±(c»a* 
[0052] ^m^mmmm^h^. w&izt 

ffcS*fcO. JfflHS-frfcO. IBIStffcO* iWBLfe 

-Pw&tf/<>f Tx^v-Pb<a«iS5:Sd^ 

— lOOmWfUg. yWTX^7-Pbli0. 01 — 1 
OmWSJKTA^o 

[0053] ^-ffuo«*tflWLfc**rt. ea^ 

y^r^N°*7-Pb(i:^<ktie^^ T 7-PwJ: Dffi 

[0054] I2UJM itzx o %fmmcommi*. tax 

fflk^aBSJKk^-5 2o^iaja^^^-^^iE5ltc»J» 
-T 5 - k T- v- ? le^fe k 9 ?H£ S: R^f^ft 5 fc*> . 

J: 0 1 ^ o 1 S«:Sift SftOc fi£ 

[0055] *»W^W*Sll:J: 5IE«^nStC*3V^ 
Tii. y^^iaiiv— ^<7>^fHW^S nTcOn^S^r^ 

-fc-fi. mfcR— (cLJtdi-C. «i ( 1 ^ i ^ 
m) , /?i ( 1^ i £m) % ?7 l . 7? 2 , P Wi ( 1 ^ 
i^m)ai^Pbi ( l^i^m) ^<htlOt 

* 6 BMBWtfr?-* Sr^flc & - k 
5. 
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[0056] mmm^ncomco^k^mmzmA, 

^#V^3h'm$:#ia^^< (^u^£t>Mf) IT- 
'S) . tm^ ^^M<DJvux^w\yr^(om»m^'t. 

( ftmJntmi ) PUtf. 3m 1 1 Titw-^ 

$rtSW£EFM^fa:^T\ n = 3C^^T(im= 1 b 
L. n^4 (4. 5. 6. 7. 8. 9. 10. IDC 
^^XmZm^-f. E0*>. n = 3. 4. 5. 6. 7. 
8. 9. 10. 1 UC*tLTJ«(Cm= I . 2. 2. 3. 
4. 5. 6. 7. Sc^XoiZ^m^h. 
[00 5 7] Zcr>b$n=l UZ&K^X n/mtifi/KC 
1. 3 8T'*>9. n = 3Ci)^tn/mliiy:t3"CJ!) 

( ftmttM 2 ) m t < E F M$mttX\ n = 3. 
4. 5. 6. 7. 8. 9.10.1 llCttLT. JlCm 
-1. 2. 2. 3. 4. 5. 6. 6. 6 <7) J: 3 (C#f J*T 

[0 0 5 8] ;c0h^n-9C^^Tn/miig/ht' 
1. 5. n=3Ci>^Tn/m«iS^:T3TJ>^o 

3) |alt:<EFM^Ii^:-C'. n = 3. 
4.5.6.7.8.9.10.1 UZtflX. MlZm 
-1. 2. 2. 3. 3. 4. 5. 5. 5 J: 3 ^^llT 

[00 5 9] ZCDbZ n-9(:iol^n/m(il/ht 
1.8. n-3C^V^Tn/miiS^r3T*J>^. n<0 

S ; 5r^^ : 5:<^l>2ocoieiiv-^(cov^. f^— 
hZbX'foh. 

[00 6 0] LfrL*ifit>. m&znT&mtmtix 

T i> L < tt^^fflfc^ 1 (1/2T. 1/4T, 1/ 
5T. 1/1 OT^ffiL^) (cR«BLT^S«a 

*«O/A%T36«0Sr«l«rr*T»4Ll>. -~~ftX\ ZV 
SR. Zi (ri ) =£i («i ) (iO^-fLtnfc 

titbXhh. 

[0061]f;t\ Zi ( ai +/3i ) + ( 77! +77 

2 ) =11 (?7i . 77 2 li^flxilO^T?, . 0^ 77 2 KC 

btc%>& ?tc\Kffir?i T. 77 2 T£lgf1\ Jlft 



-WrCX-fcStf*. v x T % 77 2 Tc7)K^iiCTA{f/^ 

[oo6 2]±te77 1 , 77 2 a-?- 
x. t. 77 2 To«iawfi5*^rgEf:-r&. ftmt 

-1f<?>*R&Ltttfit:0tLXl>£^L. 0^ (v x + 
77 2 ) ^l££&iEfflT\ i^E§L*tt>J%^ 
EH??! T. 77 2 Ticte. v<>frxyN°v— Pb t*iS=3: 
$>s<*7-cDfti:mttLX, v-^MSi^ 95fc?T&tf 

-Jt <«i / > ) ifcrio^raet-r 

[0063] JWWWMii:. jfeH^)E«/ W^flDBr ! A 

a^^teiiv jam ( 2 ^ i ^ m - 1 > t am* 
zbh^mxh^. 

[0 064] ^rio. 5fe5ScO|^^XlKiaai T(if^ 

SLm^nTisyx h u -m£Bkmzi-&tztbiz3mx$) 

[0065] ^fSW^S 3T^>4 T^OJ: •JSrJSW?-? 
ftSii^v^ citfoi^^:^. ieS/NVUXEra«i T 

lznm*l>Zbl>X%h. ±ie^J:3=5r. 
[0066] itai^W^KBIa! TZ&itZit&Z 

bx\ ttmmtknie&mtf&mzmm^zmm^mt: 
wmthzbt*X'*h. mm*ysvi>x\Kf3/3 ai n± 

^imwmmm^nm&it<7)mnzmmxt> 0 . & 
wxxrhh. #&mv-?tf&tfL2ti2>m&tzi± % v 
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7'Vl>xm%0 n T<?>-&Zi:3c£Z>ZbX'~?--7fem® 
*<ttA rtJWHfc fittift « B«a £ * ft $ * . v- 9 ^ 5: 

[00 6 7] JJEfcttSfC* rj . . /3i . 

(2^ i 1 ) *$tthZkX\ V-^I yxCB 

^^^c^pJS^aj^r^JW^-^cttT^-S. J3LL 

x,tie» l t l ^ i » ±ia^ w**HHii3Wcs & * l 

12 ^ if -f a JtMcfttltrC £ h WX Sr ffiflNcftflt 

{ttmtm>vvx3t&3im nai ( a > 3 &e f 
M^gftfc^-?«£»r-*i ook**lt. hi 

( b ) -CSrr^HH** 1 0 1 . W*>. n = 

3.4,5.6.7.8,9.10.1 li:SUm = 
1. 1. 2. 3. 3. 4. 5. 5. 5<r)i.olzftmt 
h. ZcntZ. HI (c) I<z5r?t*4 z.>yx?uv? 
£3&£-$-£®8&Ga t e 1. Gat e2. Gate 3. 
Gat e4£m*tt&ZkX'mi < b ) <0*HRJ5f** 

[0 0 6 9] HI ( c ) fc&UT. fi^l 0 2T'^G 
a t e 1 {ifigffl&'Vl'X a x T £ iI®BSfglT d x 

tf#l 0 3TiicfGat e 2<i2#BW&?> 
■MBE^/kXRai T*3HE«HaiT d2 »t:»feS* 

S^104t*tGate3li /\M7X^7-P 
b £ t 0> *)VX b > — P e £ k r» W XC0$&£_£*} 

fiP^>. Gatel. Gate 2^Gat e 4 TIE 

^NVPXff^^tLTV^v^-^. &^)s<<)l>cr>b£lz 
(i^MTxy^-PbSrto^-^^NV^S^i T£3££ 

^Stf:^ Gate3&t^T dl tCj:0 (n- (r?i + 
77 2 ) ) T3&<gi & . flff 1 0 5 TitG a t e 4 ii* 

^mz&^im^fUXa^ TtmiZltZ* Ge t e 3 

^Hz fotite* y > vvx \,z ft jfc-r h . 

[0 0 7 0] &tz. mmmmT 42 RX/a l TIC J: 9. 0 
i T(itt4(C*J»TS. Gate3£a a TCJrO. £ 



K^-Cii. ISii^-Pwt £5S£L. Gate2rtt 
Gate4t%4«a B TKHtli, feii^-Pw 

[0071] ^tmmcozm'wx<mRtsmi'* r 7 
-$®iLLx®m'thtz!biz s +»virxm0)im±* 

T d2 &mAkLXn =«i (2^i^m- 
1 ) "CH5£U ifori = CI 
co®£0 i li&Wimziki & . HlT-tiri =1. 5 b 
Itz. tztzL. 0, t^T d2 - (T dl + *! T) <rMJL 

^hXdT^^mtxho. 01 \msLLtz>*=7* 

-fbLX&th. 

[007 2] K^FtMryigr&lZ&^XL. Ga t ecO^>f 
S y n 7 ; mmr t L < ii^<7)SSt*<0 1 ^) 

tf. m=Ul > Gate 2^*3^6+HK/^»«« 

t:fl!oTm«IHRSr»4-r6. Iltlin c £5kL. 
n#4tlTT(im= 1 i: L 5tLh-C+^\VU^S:^L 

[0073] Ga t e 4-C^$nSSf*Sv\V^of B1 
T«in^n c + lc7)^A^^-^, Hlc09T-e— ^ 

aif*B/^XHI«21tlMl!fi. HlTli. 5T 
-?-7Ttt&LX^& 0 ZZX. mccom* 

zcov-?*mittmmzJwxft9ii-i>®^ mt 

ffllT3T-?-7b4T-?—7t:bt>lZim<7)3m 

> v\sxrx/*7jv\sx x^M^- h msiza . ^< t 

«i . /3i . 77 X . 77 2 $4>(^i»fS:^tf. P 
w L , Pw 3 ^3T-r-^^4Tv-^^-CffiS^:^ii 

^*^-xb^hm\tm>v\,xmi^mx:$>*) . 

= 2LT (tztzL. LU2J2Lh^)ffiR) OV-^coiS$i 
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[0075] 

[Si 3] a l +0 l = 2 + d l 
a i +/3 i ==2 (2^i^m-l) 

a ffl +0 o = 2 + <?2 

( tztf t . a.m^z^ ztiztiimz, -o. 

tfz. L=2^^«i. a l% 0 X . a m Mf 0 a (OfrW 

£. 

[0076] 

1*14] a x ' +0^ =2. 5 + &x 9 
«i' =2 ( 2^ i gm- 1 ) 

a/ -h/3 B * -2. 5 + (V 

(rt:*fU <V &tf<? 2 ' ti. fJimi:, -0.5 

^ <V ^ 0 . 5 . 2&tf- 1 £ <? 2 * ^ 1 £ ffifcfZ>m&. 
Xfoh. £tz. L = 2cO*£fc:Ji, a x * . /V . 

[0077] 
[Si 5] 

A = 0. 8—1. 2-C*>-&) 

5r*s, ±ie^vpx%^^rffi2-cii. «i' . 

^' . *i" atx^i' ^-mtLcog[ 

n=2L&tfn= (2L+1 ) <VB 

mzmtxiz. mtftm&Lmnim'vuxizttmLx 

IBIi£fir3* o£ 9. n^H(C2. 3. 4, 5, 6, 
7. 8, 9. • • • -HvWu #HSm£« 

CI, 1, 2. 2. 3, 3, 4. 4, • ■ ■ b-?Z>. ft 
HcWtCii. EFMSSiWi^-Cii, n = 3. 4. 5. 6. 
7. 8, 9, 10. 1 lfcrttLT. ftfflWCm&lWtZm = 
1. 2. 2, 3. 3. 4, 4, 5,.5h-T&. E 

fflamli7in. (1. 7) RLL-NRZISESt 

n = 2<7)it^^ t fe-g,^ c*5^#*»mttii:-r 

[0078] J^X^nm2\iZ^X\t. I^tftSJS 

0 9 ) TtnfrtmtoX^h. tth*>* (a l + 0 l 
+ + IZttLX («T H-a 0 ' -+-/V ) 

Sr. A (Cut, A = 0. 8—1. 2X'foh) tz\l±Z 

TawSWB2r#BLT0. 8-1. 2g*aMBT£ft 



[0079] ^^^2^:-?^ &tf<V ti. 

^ffi^^y^^«STI>7t^l@SSil. fiS-0. 5 
^^O. 5. -0. 5^<V ^0. 5. ~l^d 2 

ALatfio^v^' i^-e^imo.8- 
[0080] ztz. Kt*»ja^2o^iea^-^cov 

-7&<n& 1 T<i. 1MM?tt0 . 5 T. ||HT» 
[008 1] 

[SI 6] a l +0 l + A l = a l ' + £, ' 
(fcrtfU A t = 0. 4—0. 6) 

[0082] 

[SI 7] a« + ^ + A 2 = «; + 

(fcrtfU A 2 -0. 4-0. 6tJ)^t, A!+A 2 = 

A) fc^r*. 

[0083] Si=fto&tf<v = 

^^iir^J: ?%®m*imX'Z&<r>X'mz1&i ^ 
- ^ MffioimM m a ! T fc: fc *t & IBii^ t V - -if 

^COT. C^*ffi*C*JV^T^t =0. -0. 5^:L 
T t> ^ MfilAl/^^y *y 9 lift* C 

[0 084] v-^fiigfiSii:. <? 2 <&tf# 2 ' ) HP 

Xf(a a *+0 a ' ) T) cnmizh. « B i:i3^fa-f 

Xa n T (Rtfa n ' T) ^iTOffla^. ^^BUf^TcO 

sarnmLMtrnm^tmpti. mz. 
^s:»a-r&*§3Eft«*tc*st^T«. isiiw^^aiss 

SPP^XCOfflJH (a Q +/9 ffl ) Tii. <^TLt>. 0. 5T 
^lTfcrSr 0. lT»^L<<iO. 0 5 
TJ:0*F^ L<«iO. 0 2 5 THaco4MWflB-cai)»«r 

[0085 ] y^X*^J62CCfc^t:tt. a i b0 i h 

-*ST-f-ft«tBiBft-f * 4: tfX'%hi)K JVVAft 
£.\3l&<?>f&mt<OtiMz^ %M<r)JVUART/&t&mw* 
}VXcr>^z h h wx \z& v \X fcfc . C <b ^ 
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?iZtslf&2ULt (m- 1 ) WFcn^X <T> i tz M L T . 

«i = «c at/ai* =«c' <-jga> 

ac' £ti>lZLtZ*C>%^-fcm. mzac = ac b 

[0 0 86] >'^X^t^1£2iCi5tt€>>'^X^@» 
x mf0 x i)K 3tt±&^Xcr>UzttLXZti?il-J£ 

cornet i^m^t^K &tz % 20±(o-t^xcouz 

#Lt\ a x +& x Z2b-rht. lfrb (m- 1 ) 

v. mznt}£n\ 

[0 0 87] HttC, *WAft&jfm2lZtift&JVUA 

mLmst&mmtntzthiz. n^acoieuv-^^^ 

ttttJK «»^|«| 2 T b bhZb ^'SIC 

[0 0 88] ££>fci, ^vu^^^rS2^(t-g>y\°;px 

^mBcOHTHft^fc^fc:. . 

/J.' ii. fiim3tliOL, #(C2KLLco-r^T^ 

2 = (a.' ) - <« 0 +/5 ffl ) =0. 5ttfl 

[0089] Wa^i^t:. ^W^«^*tt2fc*il>"C 

jbhts^tt &m i»d7^i^i cos**? 
#m Lxmt>ti&mm 2 r^mm 1 u y ? 3 

HWS-frT«i (l^i^m) SB2£2fi? 
07^2^HLT»feW««l2TO*«*2iai? 
AiZ^mZ^Xai* ( 2^ i £m) £3£££-t>: 

l-c iL-hiJfih x oizJv\,A^mwbimm-h<r>tf$t 
±l\-* 0 znmk<nmm7zi y?£m^&jTmz±^ 

[00 90] a l Rt/a l ' O4%Ji*«0*. f£» 



o y ? zm^httizx^x^wmmftmiz 

<?>mf&cr)--m*:^Lt:mx*$>h. Hi 2fcfclrvcii. a 

/3iT ( 1 £ i £m) tC^lt^^^rxy^-^PbT- 
V-^^)faa^aiT ( 1 ^ i ^m) ZltX^i 
T ( 1 £ i ^m) i^^sra^^*t^7^g|tO^ DT 7-ii 
i^^-PeT-^T'*^, Pb^Pe^P 

[0 0 9 1 ] 01 2CtitvC. 2 0 0teJiIJMT<DgitS? 
n-y^J:*^ 012(a) te. J|£ n Ttf>lSS3h? 
-^CC*tiSL^N o ;^^yB-CJ>0. W^2 0 1***3 2 
LT4)Kifr?-:?tf>*3* flr?2 0 2# (2L+1 ) T 
^fe»^-?<^3£ttJSfrf 012 ( a ) £*HVC 
li. L=5<7)±^^LT£>£o 012 (b ) ii, n = 

2 l ( = i o ) <nm&<7>&&mi' vuxnfoMX'h o , 

01 2 (c ) li, n = 2L+l ( = 1 1 ) <r>t%&<0<9t , m 
im>WA<7>ffi&X'b& . 

[0092] 012 (b) tc^V^T. HW2T^H* 
ia^?o./?2 0 5li. H)BTStt*i«;n7; 

2 0 0^LTCiffl^5iil^OTS)^>miS^^n*y^ 
2 0 3S-^LTt#^>^^. a 1 +>9 1 -2*CA^^. 
%>3&&*)VAffi%a i T ( 1 ^ i ^m) C0JL*>±.&*) 
li. ig»2T^/gHl^S^o>y^2 0 5^»iLT 

v^ 0 ze>ftfflmi&m?v-v?20 5izmmi,x. « 

0 7£f#£ o 

[00 9 3] — 012 (c ) tCfcWCti. ^2T 
0^iam2^^n y^20 6ii. P^o 7 ;2 00 
K*fLT0. 5TOfil«<0'ftlSW'rftffla!T<^*2* 
«P^n»y^2 04*»jaLT1i4><l&. #IEI^nV^E 
fg^iT (2£i ^m) <^A^±^0(i. S«2T^ 
JS*2»|i^Q-/^2 06fc:RWLTv^. a x + fi x = 

2. 5X'fohtz#>. ajco^o. 5T3t^ftri:^ 

_h#&. ^c0^ffl»2«I^O'x^206^ratt!LT, 
2 0 8S:t#^. 

[0094] ZZX. 01 2(CfeV>-Cii. V-^^2L 
Tb (2L+1) T^S-, Z<?r?-9\kWt'T21k\f'T 

3BP^Q'y^2 0 5aiX20 6<7)R|fl«i ( b ) a?/ 
( c ) cO2)10 LA^V^, 3W(C2T«JH0>»H?o 

tCRILr 1 T^JYlsftfSfe 1 3 * . i^. naWHbMff 
STA6*^JCtT, 01 3 ( a ) . (b), (c), 

(d) \ l z^&5t t z4m } o<r)mm<h )f )oh. zzx\ 
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[00 9 5] Ell 3<i. ±ldy-h^^i£S:ittBB-t^ 

t&><r>9A *>7+*-vx-hh* mi 3cr)y-hft&. 

% ( 1 ) EM h 9 >y ? JilcWS&O&BCfBjS £ *i 

^ ( 2 ) «W«T„ nc *j&ft4: LTilS^faT dl 5: 
i>oT!6^S^iaM2T^S^^o 1 at. ISS 
^□•y^la^LTO. 5 TcOjtff LfcHffl 2 TCO 
S2{S;7n.y;?2a£;. gp;n 7 ;i atC»LT IT 

^latC^LTl. 5 T5fetTL^»i2Tc7)^I^O'y 
7 2 b t <04 a<7)S^^ a v ? b b 1 fc, 
(3) nT-2LT^r^V~^^ieSi(CfSLTii. X* 
^O y^ 1 a&t/l bc7)v^ix^l5l^S^T. a 
J, or i T ( 2^ i 1 ) . a a TCDmi\Zmztt 

JCL^r^^f ^ V?<DY — h<7) — f¥G 1 a . Glb^M 
Sit. (4) nT= ( 2L+ 1 ) T&£ -?-?<7)fe$ilC 
PRLTtt, ^^n y^2a&l/2bcO^-filMC|sI^ 
S-frTflf!' T, «i' T (2^i<m-l ) „ a a ' T 
M#JS&L£5M SV^COy-htf)— g£G2a. G2 b£ 

[00 9 61 01 3fc*ttvt. flFf3 0 0ll J^WTcT) 

^-9<»W&7vv9) X'foh* ii«te 
tfc:E«SiifcVFO*0Rffl«^, M*±fe:a«StT 

k lt jgflcSiifc at i p 7 u— a ( i /i 5m rt 

[00 97] HI 3 v-90timifi* T 3ync £*i$ 

S«V^fi3 0 1 (Bl3(a))k, n#3f» 
<50«Stv-^g3O4 (HI 3 (d) ) fc£ijc*\ - 

MfcLt. n**«ftco«ft^-^S3 0 2 (Hi 3 
<b) n^S»^Sa^-^fi3 0 3 (1313 
( c ) > b £*rt0 1 30) ( a ) — ( d ) CD*tl?il(7) 

®&x\ mi 2^mpnkmm^ <m#o. sr^-tti 

5. flF-^3 0 6. 1*^3 0 7&tf^3 0 8^3*1* 
4o^7a-y7##|#£aii£. I0*>. .ffiW7o^73 
0 5£g3StLT. **U&»6 0- 5T-r<lfc^o.y^3 
0 7, 1TW:;d7^306, 1. 5T-F*ifc?o 
•/^3 08AK-xi:il), Cft^co^Oy^fcL -f< 

SL 0. 5T^tt«*r6LT»*S*l4. 
[0098lfU, il3 (a) <50»&fc:li, JUJfflP 



la, P2a. P3a 4 P4a. &tfP 5 a*)-f-ft/pft 
£[sH81LT. IfiM^WXEHa^. a 2 T, a 3 T, a 4 
T. a 5 T(C^^&y-hSGl a££^t&* 01 
3(b) JSIJffiP lb. P 2 b . P3b, P 

4b, a^P5b(7)-eii-entcpi^LT. 3E*^x« 

iT, a 2 T. « 3 T. <z 4 T. tf 5 TlC#Ifrt£y-hS¥ 
Gl b$r£jaw&. 

[0 099] 013 (c) HlfflRla, R 

2 a. R3a. R4a. Rt/R 5 a^ft-?fl(C[^8!L 

-c. fen^/i^*, ' t. « 2 ' t. a 3 ' t, « 4 ' t, 

« 5 ' TK^^&y-hS*G2a£ifcj£-*-|> <> ;* <^ 
fc. 013 (d) <T)t%&l,ZlL mMRl b. R2b. R 
3b. R4b. ft^R5b<?5**L-e*Lfc:HJHLr. KM 
y^kX^' T, a 2 ' T, a z ' T, a 4 ' T. T 

[0 100] zzx\ zixb<n3Z&/vux5k&m<oy- 

hSGla. Gib. G2a. RX/G2bl±. 01tC*j 
UT. GateL 2RX/4 &&mitli>(7>b PI^T** 
*. fiP*>. y-hSG 1 aat/G 1 b££j8-T6fc:fcfc 
0. 01(Ci3l>T. M^VUa,TJ:Mtl»Gat 
e 1 . tpm/WXttaiT (2Si ^m- 1 ) SoMtTi 
Gate 2. ^ £Xfm^<r>>VVXa»T%£sStf-hG 
a t e4S:S'J^tc±«L. i^. y- 

hRG 2 aAVG 2 b Sfitf 4 0 , Hl(C«^ 
T. jtHy^^a!* T. +gpN°;^xafai' T (2£i 

^m-i) . ^^ e ^:^/a^is^7)v^v^xa a , Ttn^jc* 

[0101] CfiOidt:. 01<7)Ga t e 1 tR«^ife 

(«!' H-iSx' )*«2. 5-C*&*&"Cfc. «T T«r 

2Ttf)tBWXSa i ' TS-2. 5T#«*t3UELT 

te2TT d2 £2. 5Ti:« (IIT dl ^§^: 

[0 10 2] #f-hSGla, Gl b. G2a. Rtf 
G2blt TiE<0J:3^aBf?3n&. T aync ^S 

5E^>. J3«IT<0^Q-y^^«a^«!*-&^««»jaJB<0 

at. e£ft<o&4tf0HMjai. sm^i^^ff^aig 

n$ffi£X'(?)Wm®WT<r)i^®X'fotil£. ntfWtC 

h h $> h frizm txy-b m^mo 1 a t> l < 

{iG2b$ra«L. iWHT„ nc KnT"7-^tf)» 

Sir^«a^iai3&<T<o«»«r*iitf. naWMt? 

*-S*^aT»4*HwEtTy-hfi#SGl b^L< 
iiG2a5raS?f -S>o ^^IS». 41^)0. 5T^o(i 
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[0 1 0 3] — ^^M-^KBIfccOSSki^N'y 

7 ft »*<0* 7 y n'/UX Kia /? . T (c SS-f 6 

6. EP*k -7-^aaS^/gKS«r2T-C(i^r<Cixec:± 1 

fltefctt. ft^*^*:"^/^x^8.^>L<tt^0. , ^^>f s 
Mate 3*^183^* >*-Hi-9«r«±3**^**» 

liT dl ^>aStt£ (ai+li) *&y-hG3«fe£3 

aB*<. ( 1 ) G3^UZG4<n\^tlLtf*7Tt> 
&HBBH±/^-Pc^)jl6*«RgJtL. (2)G3&»U± 
G 4 CO I vtffu&>a* * ytf) £ MtetZli. >V7 - P b<Djfc# 
$m$tl. ^O. (3) G3tGl at*«|5l«f(C^ve 
fc&iS^Kti, Gl a^>B:ra(C^fl5LTPw^<V- 
0%*MHtU (4)G3tGlbt*WC*Vt* 
G 1 b^^lKfaCcWJEELTy^-Pwco^ 
£ISS*U (5) G4i:G2afc*«|3|l«^y-C*6» 
^■(Cli. G2a^yEBKc^fiSLT^ e V-PwC07e$rra 
3tU (6) G4hG2bh^(5l^C^>r 1 fo^l§^w 
ii. G2b*>\ZmzttfcLX'*7-P™<?>itimm2 

[o i 04] z<r>£o%Y-v<nm$mm±. Y-v<n 

Sis*?— avwxajmfcci ' T<7)iL*>±W Y )ibm—<0 
(»»E«/WX«^«S63 ) mTO*tt»i. S*^o 

[0105] «*WKtt, ^/WJ|tja2kH8C, 

anc a- t tr £ o #me»y s^^ra 2 



X^y3iT ( 2S i ^m- 1 ) 

[0 106]HH*>. n«, oiD7-;i^nT = 
2LT<fc«U Ui2fcLt*»»> cD-T-rmmttZ 

mtx. ttm&rri=Lmcofflatzftmi. tea/w^K 

TIE^J: 
[0 107] 

[Si 8] T d i+« 1 = 2 + e, 
>9 i . 1 -l-a i -2 (2^i^m) 
—Jp. ntfM, oiO-7-^nT=(2L-M) 
T<7)*?-?COtmizmiX , 5i-9IS:m = L(iCOiaa(C^ 

[0 108] 

[»1 9] T dl ' -2 + ej' 

y^!' -f-flf 2 ' = 2. 5 + e 2 ' 
y3i_! * +a x ' =2 ( i ^m- I ) 
>9 0 -i f +a B ' =2. 5 + e 3 ' 

(£*5U L=2c7)i§^tC(i. 0 t 9 +a 2 ' =2. 5 + 

/s.V . a^«/ ^Tis^S:«jg."r-i> tt 

[0 109] 

[»20] /3 1 4-a 2 + ^ a . 1 +a 0 + A 2 =/3 l > +« 2 ' 
(d^T. A 2 -0. 81. 2X'foh. ) 

[oiio] T dl &crr dl 1 « % v-^^p$^7c 

0. il«-2UUi2JaT^ISarS)^. T dl ai/T dl ' 
^iEtfOffl^r^tf. T dl WT dl ' 

i* . S^i* ^tL^Wi»0tLh2mTO^r 
AO. ffiKii^mo. 5I3LL1. 5«T"C* 

[0 1 I 1 ] ei. . «r , atXea' li. ^Tfl 
t>)iS- 1 tJLb 1 UT^»T'*> 0 . «kOW4L<tt^ 
•m^-0. 5J3LLO. SfiTPCAft. JS«B 
2TS»«i-&^M/^^ia»| (iSi.i+ai) Ttci5t^ 

3tCi5^T(i, U<fL^n = 2LTa^n=(2L + 
1 ) T^JS^^2ocov-^(cttLTii. IPLt^W 

» Lcoie»^/^ LTie»*ff a. oio, n= 

2.3,4.5,6.7.8.9* tC^L 
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X. xtl^ti. £**/</k*tf)a* 1 . 1. 2. 2. 3. 
3.4,4.5.5, t^h. mtli. EFMf 

mm^X'l*. n = 3. 4. 5, 6. 7. 8. 9. 10. 
1 UC*fLT. ttSflSmSrWfcl, 2. 2. 3. 3. 
4. 4. 5. 5h-T&. EFM + ft^Tli. CW:n = 

14***I*)**«. *^)«*t:tt*«»in*7fc-r*. 

(1. 7) RLL-NRZ n = 2C0«^t 

m= i k-r&. 

CO 1 1 23 H~»«atCn = 2La^2L-H^2« 
aV»«(i8.-,+a«) TSr-tn^ftO. 5T-rolg« 

if. v- ?S<o>; >y 9 tziHz $ &f&S#3rv \. ±Mi<nm 
Wrm±. ^-rtf^mzftmZtiX&t^m*). 
"e-^+raS5T^ie^^^^KB5:0. 5T»a^« 

-cms v 9 tzitxz < immt%^z t zmm ix^ 
[oi 13] ^vvx^nm3\,z^x\,±. tm>wx 

= 0. 8a!-l. 2a l ^R(/0 l 9 = /3 x +$)0. 5k 
££>tC#£L<ii. /V =/3i + 0. 5. «,= 

. ao/3!=/9r k-r&. ^-^w«K>ttwi« 

JtLT „ — ^ilffiB*BIT dl kL'rfcWf. *R<0-7- 

mnz/vfM* a x T1fia x 9 TktetfH tk LT t . /9 
iTab<ftftaUK (HfS-hO. 5T) JjLb<OftST*n 
if. /V OA/3!' = /3 1 + 0. 5e*k-r*Uf. n£ 

[0 114101^ 7-^8ffltHIUit 

i±. 3tLh60UC*tLT. UcJ:6 

= /3.-i+ttO. 5. a/ =0. 8a ffl -l. 2 
=0. 8/3.— 1. 2/9 0 k-r&. J:9#? 
iL<ll /3 0 V ^/3,,-i + O. 5. a 0 = a n ' . fiO 

CO 1 15] L = 2^CI1 /9, ' =/9! + 0. 5- 
1. 5. a.' = a. + 0- 1 , =0. 8/9.- 

1. 2/3.k^&<O0*#iU\ L*>U 



«-S^)«BHItt»oTHJIIW-6Ck*<a4Lv^ v- 

9 \m<n®m* . mmnims wx a a t < 1 1 < t± 
««■ t) <7)iLT v )t&mwj:t>i'. znmmxcosm 

<*>L<(i/3.' t) <,z£^xmmztLhtmm&&<7) 

=0 m xt>tua. ^-?tmiiLmm®-mmz&£ 
co i i6]-*. \m^Jv9\t. fi m . l% $^ x ' . 

<. JI^k/9.' =/3 fl CJ:oTO^ffi$n. /3 ft ' 

'mm-tzzt&xzz. ±3z*>mitzts\,\x . 

0. 5 j t>Z>\V± r*5| i j k^"5IEa(i. C^SiKoat 

C 0 1 17] S^^S^^^^aBcOttffl^^ 
(C. L^31^_bO%^(C(i. 2^i^m-l^:^i^ 

lt> «i' 5r-e^-e/xiccj:^-r-^iak-r^. 

CO 1 18] 

CS2 1 ] a 2 = a z = • • • • =a B .i 
aa' =«3 ' = ' ■ • ■ ' 

v^t. iia±o+s*mi^^x^^^^^d6^ 

ftX'foZ. 

CO 1 1 9] J:O0^L<ii. L36<3Ul±o«^(c<±. L 

(,z£t>-f. 2^i^m-l5rSi(cWL-C. aikai' 

k*. -ei^mnII(c«cao f ac , &&-s£iIkU ^ 

^kc7)^. .icoi^ec. -iCa^ai' -ac (2 
^i^m-1) k wk**^rifrC*&. 
CO 1 20] Srfc. a.at^a.' -eix^ii2^ i ^ 
m- KcMt&ai&l^ai' kPI t(Sk-rS<0*U 0» 
^LV^ 0 L=l-r^^. 7-^InT^2TXIi3T 

(flfi+zSi) Tk«! k/9,OTJ--x>r~Jt (tL< 
li, fflM (ar +/9,' ) TkaT fc/9,' Of^-f 
—it) k?rlS®LT. 0fI<O7-^ftii;7^SafiE 
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[0 1 2 1 ] Z<7)£o%ftfflzm'VUAl^ 0^T dl ^ 

isnctms. i-r. ( i ) mMTnminmm 

ZtiX^h^cob^h* -?-9&$mtE*T<?)nT~?-9 
cot&ti&mmt LXT dl <&6V^4T dl ' )aSLT. 

e 3 * ) ^mm^xtz^Tt^^m-hizjio 

fc. mikmm>*i\<Aa m T (a/ T) i^M-th. * 

lx. ( 3 ) l#3 *ra^9Jies 

^/l^TAS, «iT, /3iT < 2^ i ^m- 1 ) <4> n 
#fl53S (n = 2L) (VtitelZte^ n T7-;*S^ 
4Tf«:a 2 T^*)W0, CUfe. ai + /8i-i36< 
2TJi|J«fc£&J:3K£&£-fc!\ (4) n#i5S ( n = 
2L+ 1 ) cOi^(C(i, nTV-?^teffia>£>. 4. 5 

[ 0 1 2 2 ] ±m<OmTl±. e,. ei' . e 2 ' . e 3 ' 

£nTv-?<o*M8**^ 4T&6M44. 5T<ZHvf 

S*f&r-* 9 nv9 ZttmLX£j&Ztitzmm 2 Term 
CO 1 2 3] 02 4 ti. ^^S»2TC0lgSt^^ 

#iE«^^xcow«$^Lfciar*-6, 02 

<?>?H£>^ , 7-PeJ4, -efi^n^-riliO i Tt— ^fc L 
T»ftvt*s9* Pb<Pe<PwfcU»^ 

x^&tf. ztiwrnn. n^i^zmtxm^hmifzx 

X/a a T. a m 9 Ttefctt*fEffl^7-Pw B (4. ffe^^i 
T ( i =2-m- 1 ) tCfcftSie^y-PwifcttS 

[0 1 24] 0 2 4 Ttt-^tt 9 * fflflMbafcifc 

(C. = = e 2 ' = e 3 ' =0fc U tm-t^Zn 

T^-?<rmmzttLx 2TmzB&ffl<7y$m'vi>Aa 

flttvtt*6. B2 4fc*SWC. 220<4^TCOS^^ 
[0 1 2 5] 024 (a) l±Ktti'?'-9SWHm*} 
I$2LT, 2 2 2*«(2L+1) TOV-^teWJE-f 



4. d<ITi4. fl:«cW(CL = 5tcWJe-r4^2S®^ 

smmztix^&tK L^i^nr^c, +h*> 

2S i gm- 1 fcJtJE-*-*. mm2Tf:mLB\^^tl 
IS. t&CDigrShfflmz&LOZbWTZh. 
[0 1 26] 1224 (b) (4, n = 2L=l 0<7)1&k<?> 
ftmm> VlsXCD&BTb 9.024<cH4n = 2L 

4-1-11 nm&cottmMm'vi'A^w&x' 02 

4 (b)T'i4. mm2TO>W$?u y9 22 5\mmT 
<r>W&9 ay 9220 iztt LTflLfflcoaix^ 0 *C* & JSI 
mTcnW&7n~,9 2 23ZttmLX'i%t>tlh. T dl -h 
«! = 2T'£>£i§£\ ^teS^NVUXaiT (Ui^m) 
<r)±*>Ttf m$fl2 Tc?>£W9 uv9 225 iZfflM 
LX^Z. frfr&mm2T<r)?u y9 225l f zmmt 
•C, ofifc/Si^-rA— r-f-JtSrfHSSLT, IEI&'W.x 
i£JE*2 2 7 

[0 1 27] 02 4 (c) T"«4. jgJ8!2TV)g2(l?c?y 
^2 26(4^T^SiH^a.y^2 2 0^LT0. 5 
TOfiffi^O^nSrfl-r ^jg^HT^^S^ o >y ? 2 2 4 £ 
*WaLTf#£il5. *le^^V^^a i , T(2^i^ 
m)^A*>T^OI4. mm2Tcomm?Vy7 22 6t,Z 
RJWLT^*. S*^a./^2 2 6tC|iI^LT. ^i-j 

2 8^#^>il4. 

[0 128] d^J:3*c, aiT^ll^I$;n.^ 
1 (223) ^®fflTT«li7)Si^0 7^^ 

lxo. 5Tt3rrixtzmmT^2(^m^9uy92 

(224) fcSrffl^T, «*^n y9 1 Sr»fflLrf»fe 
ix^ig^2 TcO^p^ 0/^3 (225) fcrRJWSlt 
X. a i ( l^i ^m) $r^S-t*r. Wm9uv9 2Z 

j rtmLxn^ixhmm2Tay^9uy9 4 (226) 

ZbtzX-oX. 2L&V2L+ I lzttfcLt:ftWaES&* 

[0129] 02 4T(4. V-^^2LTh ( 2L+ 1 ) 

TtZ, *<ov-^aa83&<T2aiXT4fc:*5^T— 8W 

*±-5*C«^-CV^^T. mm2T<^m^9uy 9 22 
5%3f226<7fflmi (b)RZS (c) (D2m*)Lfr% 

mmz2Tfflm<7>&m9vv9t:m^tii$fe. # 

■7-^*coiuiSMiB<4. 2TiaSB(cH«i<4LT^rt>ffl 
ffl(cRILT«4. lTc7)-m^t3&o K^r. 

ifi£2(Cfc^T01 3 (a) . (b), (c). ( d ) 
fcjjrf Lfc J: 3 ^4 ii 0 c0BB«3&«ft 0^4^^:S:#J«L 

tontatttt^zka* #m&mti*kJr&3iz&^x 
Lmmx-fcz. 

[0 1 30] ZLX. 01 3^i2WD.^4« 
M4rffl«LT. ( 1 a) <Dl§^zJ4. fflfflP 1 a, P2 
a, P3a, P4a, P 5 a.cn-Zh.^tltZfflfflLX . IS 
iJ^NVPXlEEIcriT, ff 2 T, a 3 T, cr 4 T. a 5 T^*f 
E-T&y-hSfGl aSr^ScL, ( 1 b ) C0t$r&lZli. 
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^RBPlb. P2b. P3b, P4b. P5b<D*tl? 
tlizmmtX. BffyWAaxT. « 2 T. a 3 T, a 
4 T, a 5 TtJtKt4y-hBGl b£±j£U (2 
a)^^&W±. MRla, R2a. R3a, R4 

a. RSaCOZtl^tllzmmLX. m&WXa^ 

T. a t % T. a 3 ' T, a 4 ' T. a 5 ' TtcStflffiy 
-bS¥G2a££j£U ( 2 b ) cOJ*^icii. JUJ81Q 1 

b. Q2b, Q3b. Q4b, Q 5 b^>-ffL-?<X(C|S|«l 
LT. m&VVA*x' T. a 2 " T, a 3 * T, a 4 ' 
T, a 8 ' TlC»J6^6y-hWS2b*±jft-r&. 

BGU, Gib. G2a, G2bUL Hl(Cj3Vvr % 
Gat e K 2. 4&&&ltei><?)bm3fTt>&Z bi> 

frmMmmLftm 2 t Hire** . 04 g , g 1 

a£tfG 1 bSr*jS-r*(c»fcO. 01<7UoC 5t5f 
AVUaJitStSGateU 4^W-*««iT 
<2£ i £m-l ) ««Gate2, JSltXSttK 
^Wfl.TttdtiGat e4^kt:4^L, 

ft&V^i. G2aMG2bJ:Mt 
hiZfotz*). miCOko^ 9&HWAa l * T\ 4*0 
^kXffai' T ( 2^ i ^m- 1 ) . J;L*fif*jlO 

AflJ, a,' TdttLTJUSJP 1 a, Qla, PI 

b. Qi b<?)\,^tifrX'i%J£<r>&m££to£xmLZ 

a, P5b, Q5a, Q5 btfOV^-m^T'H)f^B#SII 

[oi32]-^ ^-^^v^izra^PeHgitiErat^ 
Mfiw-r LL2T titter. 2T±imm<o 

Hl^Gate3^ffl^^y-~h(I-^?:^ 

[ 0 1 3 3 1 ntffl»tt5«*li, nT7 

-7<Z>ffl»£3KlkLT* M®B$[gJT d : Oj^flL 2 
<*i + 0i) T**y-hG3«:«±S-IJ\ n^ft-C 

HT d r cosaa, £ +&l > my-ho 

4Sra^S*S. *Lt\ G3^^UiG4^)V^ii^ 
^7r*^i^^M*^V~Pe<507tS:BSJtL. G3 
& ^ L it G 4 <0 V ^-f#i**3&<* >T* & U T X 
'^-PbtftffciSaitU G3kGl a#[p)B$C 

Gl a^y[X^C*ri5LTie^N 0 
7-Pw<**fc$1HttU G3kGl btf$miZ*>X'fo 

zm^iziz. gi b^>KHtcita?LTief^<v— Pw 

<0*£B8atU G4fcG2a3&*H^5T>'TJ)&«'&(3 
te. G2a^>E[a(cmLTfail^^ , 7~Pw^$r^ 



»U G4hG2b^>[5l^(C^>-CA^*%^^i:. G2 

b * >m.mztt& tTiei*^ p w^** agst-t & . 

C^J:3&y-hofg^<S{i. y-h<o*>-/*:?S: 

tO 1 34] KLh£4ktf>£k. (I)imhyv7±. 
*K*F3T 3yRC Sr^^Sii:. ( 2 ) ffi«^ST sync 

i:LT^±$^. mn2T<nmm9uv7 1 at^i 

i£?o>y? 1 a£*tLT0. 5 TC05fefi : t^:ig«B2 Tco 
S*;07;2at. IS^^o y?l aKttLTIT 

2 b t<?>4 mcomm? a * ? k 

(3) nT=2LT&&^-?^fdSiag!LT. 
O-y? 1 a&tfl bc7)^-fil^HCfB|»!$^T. aj, 
«iT < 2^ i ^m- 1 ) , a.TcO^Kra^jCL/i 
^-f ^>7cr>y-hcr>-mG 1 aMGlbSrM? 
(4) nT= (2L+1 ) T^r^"7-^^)|Sii(CPg 

L"C. :22«^o y^2aftt^2bcov^Tft*fc:H«S* 
T«r T. «i' T (2^i^m-l) % a.' T(C» 
JELfcfJ $>7CDY—h<7>- 8PG2 aft^G2b^ 

tfOy- h <?5-r ALT & £ t -S) . 

[0 1 35] #y-hS?Gl a, Gib, G2a, G2 

M$> h i ^itmrnmn v ^*ia lt t*t> ^ s 

MW«BT #yilc -CU-b •/ hS#i7t: 1 tf-y N^Jnm^$rf1 

^B*raT ay „ c *^nTv-^oi5aai'c^«iafir 

*HC«tTy- hfl^»G 1 a t> L< «iG 2 b £SS0? 

«NB36«T^«»«-c*wf. n^mtchht-mLXh 

6 MZ& txy-b ft-^SG lbtL<liG2a^M 

%&mM2TcDmm?xj y7®cDm*&hitx\ t 0 st 

[0136] tLL^*S»Jiei^^PX%±*1£ 1 . 2RXS 

3\,zv£t\t. 'j?%<ti**®<o'vuxmcowvmimm 

m-l)(ilT, 1. 5T\ 2T. 2. 5T^-f*l*»"C 
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toi37] ^wiwixxtmt* mzmsami^ 

wtc aacoaa["e^a.y^fflWTjRv«a[v^)«vT 
[0138] «i or. m-mm&mzttLx . vxt 

< bi> 2O±0UZimX. 2S i ^m-llCfcttS 
fKI&SJSJ^ai&tfai' ( 2£ i £m) 

<t»WT9-7 1 7 6#&*> . jftwauae 

[0 139] H^EIWMM3»L"C* vxT# 

&b2fiLh£>LtZ&tvr. 2^ i ^mfclfcftS (tfi.! 
+ a 4 ) TamDUMlt-i' > T<7)SfflSrS 

»KJ:6r-«fc:**K *6fc#ifc:*5lt*Pw if P 

bi, Rt/Pe twaikXbri3tt--fctz9kh. mm 

[0 1 40] ±IE2otfD0M;:*>lvt, Pw i( Pbi.a 

S^®^«E^2 0%gStirtT'S>^Ch5r^3^ J: 0 
#4L<ttlO%«rtrA*. S££#iL<U3M(W 

*BEft«*fc:*5^r««rc*&. «aEfb«*'«±. IK* 

LX&UzftLX. TO. 5</3 i> ^2. 5. «t 

[0141] ±E2oc0WKc*3V^T*i. -f^f 
<50»aa(C*SV>-CaiTt tti' T ( 2^ i £m- 1 ) b 

fcii. #t»a(Ci3^T±0. 1 TOKHgjK<7)iH£ 



w»B-f&. tti. $t % /v j±, attars (cbmb 

[ 0 1 4 2 ] 2r;fc. tl±^3o^^MJit 1 . 2 

av3^*>v^r. ies^rffiDVD<7)i<ga («»3. 5 

m/s, «»?n.y?ja«ITtt3 8. 2^y») KLtlZ 

mm?n y fmwTtf'hz^m&izii. 3tffa 
[0143] *ftmmz^%mm)%i%<&b lxi± 

0±.biSMX'f)-oX . frr>Wffi.-?— 8xtm* 
ffibM<L. &®mztmt:fr o *$&Xh h . 5ri3. A 
39v-^»iliaatVi:i-*knTxV"C«3*L&36» 
^ A«-e-^«3WBv^fcJ4*HI?ay^JBJHTi« 

[0144] 4^:. £Ji3fcD8fc&#5 0 0 nm*iHi:a 
<. ieiibt^^^^^^c7)U>X^PS^0. 6 

X. 8-1 6S!P^t,L<ii (1. 7)-RLL-N 
[0 14 5] S^:^^, ^-^^ii^*^EFM^ 

wsrstc* 0 . teii^coisassr c D^mmimm 1 . 

2m/s-l. 4m/s<01 0»5«BLbi:#»(cKat 
££DVD<DS2g*liI£3. 4 9 m / s CD 2 ®&l;Ah<7) 

[0146] v-^^iafi^Aa^ov^Tia 

CD7r^'J -Tffli ^ii-g> E F M3EHfi-9^W**» 

ftsv- 9 (DM^Mmmnmz ? v y^z-tttix i * 

[0 147] r-YM-^-VC0±fflI t0P SrRSt*(C»S 
<nwm (*R±1 1Tv-^<7)«iH) I ii Sri top -ca 
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™n = In/Itop x 1 00 
m u (i4 0%W±8 0%aiTi:-rS^»^L^^. # 
!,ZTmm4 0%&±.bi-&ZbtfJ: Y )m&X'$>&. fS^ 

rbi* so /i^-tr^^fi^ai-g 

Asym= ( I 3 ii ce /In 
^182*16 T^y> h>J-lAsymll X'Zhtzrt 

TXV (T(if-^^I^07;W, nte3-l 1 

te. I lL S:14T7-;coIiI u (:t^^(l) 
(2) £tz. i?v9\±. T+uy 

[0152] <Kfc, ±IKtieH*S^ffl^l)gg(c#^ L 

^mmt&mz^xm^ . ^miizxhimztfo 
itimm#tLxi±. &m&^mmm#. xm&im 

mmzi>&mx'Z>z>* zix.^^mzw^^mm 

[ o i 5 3 ] tpxL . sgikittmikmmtmMimnm 
Rm^te£&?j7coimmmwitf£L\<\ znx 

1ftl£L^nmmWk.LXl±. SbTeS« 

<f£>*l£. iCSiKIl Sb 70 Te 30 MM«S: 

LT i&#J<0 S b £^JgKG e Z&tsmLX'b 
h. ^:Sb/Tettt24ia±^&^## 
£L<. £tzGem*\om^%VlTb^h<ntfft£L 
\,\ gfaWZummt LXli. M z Ge y (Sb, Te 
i-Ji-y-z^ <£*fL. O^z^O. 1. 0<y^ 
0 . 3 . 0 . 8 ^ x 0 M(i. In. G a . Si. S n . 
Pb, Pd, Pt . Zn, Au, Ag, Zr, Hf . 
V. Nb. Ta. C r. Co. Mo. Mn. Bi. O. 

[0154] ±iS*Ifijcl2:. tt&iimftcv J: 3 fc, S b 



[0 148] 
[«22] 

(%) (1) 

It (SNJt) tf&TlXl£otz#>. TKS(i4 0%SJS 

[0 149] S^>(C. Tf£* 

[0 150] 

[&23] 

-1/2) (%) (2) 

7 o T e 3 o S^^^l^O S b £-£t* 2 7c£-&#. gB*3c 
y^^Offi»^)^tCGe$:^WL. 

G e , 5 S b^&ikjtmmmf&lZT etL< iiMTcS^^ 
[0 1 55] ±!E*&j£lC;fctvt. Geli:ii*JS blz£& 

«J*>. SbTeM8«^-Xi:L^± 
le^i: a^GeSbTe £ f 

Geco#ttCJ:Ofeae[^^fflISlL/v:^^. Sb/T 
e ItS:iS#> h Z b X'tH£kf&&m&i:3Lth& Z b &X'$ 

h. -mz. i&ikmimi. h&i&x-mft 
imvcomft&femzb^xtei&t L<%\,mmz$> 

h. ±i&GeSbTe£3if&ttbi-&i!&immi*. M 

j^mT^&^^^mzi&m^tix^^tz^. m 
mmx-comz^mTb &bmz. m^Tcon^m^- 
? <7)&%.mzmi& . zntttz&^x. ±ii^±tmm 

mMblXUi.1 n^Ga. mz I n^'y^ffiM. ttfS 

aa^yy^SWctS^raS^S. X *)#£ 

ffl^t««c^ieSa^«K«i. A» a A2 b Ge c (Sb 
d T ei . d ) t-a-b-c ^±(tztft. O^a^O. 1. 
0<b^0- 1. 0. 02<c^0. 3. 0. 8^cU 
Ai liZn. Pd. Pt. V. Nb. Ta. Cr. C 
o.Si.Sn. Pb.Bi.N.O. Sfrt>Miitl& 

'y%<bi>-n« a^ jii nai;/xiiGa) -c*>^>. 

[0 1 56] Ztl^COmiitVt^COGeTe -Sb 2 T 

e 3 mf&27t^±<D&m<^mLizit^ *feiis>i>^<2 

ff£L\<\ ttz. ±I&cOSb/Teit^8 0/2 0 £*) 

m^sbTe&m&te. fttzcDm&coi 2tm i&i 

4m/s ) ULh^DVDiaj$c04fSa[ (fil4m/s ) 

tLb^j: o zm&mz&^x^&n£tf^mx'$>&AX' 

[0157] —~tiX\ C^ffl^tii. *^C^^T^flB 
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tt, SbtO-g-WaSrJa^-JfiV^. -5-cO-^T\ Sb 

tt&<r>fflmii . mm s ft* wm>mLwm<n^ik^ 

[0 158] COi^C. ±ieffl«^ft^T(±. iSliiS 

if! £ tl X 5 G e T e - S b 2 T e 3 K<R 2 7C-£^ iffij£ 
Te-Sb 2 Te 3 S(»27C-^^a^(CtJV^T«i, ^tft 

±|£G eTe-SbjTe 3 S<H2 7&£&&*&j£fc:i5 <, 

[0 1 5 91 ±i2cD«k?=5r, S b T e #JUEJftt3ifK) 
Sb£3-*j-r&i&l£, #K:££>t;:Ge$-3-*-f&*fljfc7) 



[0160] w<0J: 0 ^r3iaWC#-ffl*^^SISJia 
T-££. ,Iil»±, Sb,Te, S b 2 T e 3 S?T*0<i>ft 

& . A^affljt £ w-r s s b wDtt&x'tth 

JiMffSaW** <3S& AgSbTej? 

£ &li $ ft & . -7-9 nfflmBVitfSL 
tit:*). XtfmiLtz*)Thknz.c>i\h 

[0161] im®v>&&n<7)mm.it. mm^mat 
^-,9 mm<?>M£*pcr>vmmmmx' atm zti&tf.sm. 

SSWa s-deposite d4fc®Tt±. jl^alS 

x-bhtzity, Mmtztiim&itZitxmzmmtm 
<i. HflVftia* <ji»i 5 0-300-c) ia± 

i^^m^nmminhtzibizit. mm^mitAm 

t:ih<r)mm&m<$>htzMz. mnm&m&mtiLZti 

[0162] mmmmmza^xtt. tmmimm$^t 
xmsmmzmmn&fkikZitx t x < . s«@ 

[0163] «iw , Mm-xttzRft-t&misii. mm 

2>ustlT, «^L<(ilx<siaTi:-rSi t* s ML 

k. mz. ^^mzanw-mzmm^^tmpim. 
<n\s— rit&m^xtomtifto aiTz^mnajm 

& <><)V9J\s-Xi ti&thztwhh) <r>amiL 

-CJ>9. MfScO^^Ji. ii«0. 1 — 1 OjiimtliS. 

<?>^a§<t&. ^asasji. as3-i om/sgst- 
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X L£ o Zbftbh. ifc. ffitfagi§<£ffitl5SJKJ: 0 3 
t#<->flt£<V*. f#(C. ©ig|£ffi&ji£tf>5 0~8 0%^ 

fir.b*T. S <k o &48iI£<OJJB fc L X 5E t 6 . 
[0164] U— If JtiSt LT(i, ^«*U-Hf . #X 

<0#fbBB3«i. t'-AJMH&J: *)M< LX*-t<-? >? 
SlO-20%) (CffeJfc-f £ ^-ftWBc^Sj-S- ®j8 

■tz z t tfx-z h „ -u. fmm#'b$TW& t , frt 

C 0 1 6 5 1 jSSlluSBYtWfe. 2*<0U— «f t'-AJi 

s 2 * a <o h- a -ei?*£iBHfc; £ it ? c 1 k J: -o x mm® 
mt£frozbi>X'Zh. ;;t. *^iot'-Afa<osB 

Aia-fkLTA^. 2#a<73t'-AT-sja^fks/is. m 

co§mxx'i¥&'a-?- ? 5 j y- tftifctkn 

o. zo-t&ztx\ -moimtziix-iiMmttmo 

[oi66] iMimztmit. &-rLummmmu- 
*r-yt 5r mmcouiw vi^^mzvt -> x sine l tc < 

Xi>. i&fr*7-£mmMlzmtLXMB!Bt:®MitL 
*V nmm2-£ZZtlz]:r>Xl'&e 3 h.&. *3tW<7)ii 

mmmt*(r>*%£. r i t r 2 o^ji/hs ^t^m l 
\,\ m#mzii. RifcR2fc-c^$nsTie(i* J i 

0 (%) felT, fftcti5 (%) iaTfc^rSJ:oC-ri,^ 

[0 167] 
[&24] 

2|R1-R2I/(R1+R2) X100 (%) 



* { 1 6~1 8%f)^H(Cf>mfJ:0. 
[0 1681 *>*».|.|l]»8fl:tt®S:^-r&?ti« , >tc(±, « 
fr3Sf8!<7>f dlisfcf* fc * U ^JBS £ &J}fflf UK J: -5 T ^ 

t^z^io^wmmrmx^ixtzm-^ 

a B B fflJ±. Sb/Tejt#4. 5 g#J: 9 

«[ia^at^:*) J M-<. 4. 5 J: I'bZ^&Sli 
ffl'C^S <: 5: 0 V d2--f L t S b / T e itfc if 
{Cffc^-n,tOT'{±5:^. CDtfc&Ol 6f3jStl 
±, DVDt8jScO4ea0iUitfOidiiTli. 

«w±. a«. sr±(c Tsjsifa. 

^flliStLT. teiiifiOffil^Sr 1 0-3 0 nmt U ± 
^¥S-3 0~3 0 0nmi:L^t^* { ]llf^H.V ^rfe, 

\±. ±Xcr>WMr?—7<r>msm¥kZ1.zr>\\Xn/m{& 
1. 5JiLhfc-rS>Ii:*WiL^. MtC. n/m{±l. 
80±.X't>Z>kJ;*)if£U\ n/mtOJUl<is ii«4 

SS, ffi:L<»i3S*i:^--S*^ IBM^^-Pw^< 
rxy^-Pb^rfc-ffi^mctlO^-rS. 

[0169]«rU. h 7 VXM^«E(*=^*I6BB^ 
lai^TffiSrfflV^^Ji. Pe = Pb = Pr ( P rim 

imm^<r>mm^.^txmirmz t, fijci?-^ . 

[0170] RfltWi, &»5-(SjtL. #a]&J££i^tf> 

«oatRA j s®T-j>s. Mfcmzn. xmuza^xii. 

ttmcomzmmi&*com&im.mi,zte&tstomtm-th 
b-%z.t>tih-ux\ suttmizx zwmmifmizit 
mth<nx\ mm^mnws^mmtmnmjimiz 
mm*hb%z.htii>. zzx. xmuzti^xiz. 
ffim&&m 0 . 5 q /atiT . tc 0 . 4Q /nam 

Tli, 2 0 nO • mtt± 1 0 0 n Q • mWFWgtfVFt 

mmtmtftt-tz&b, m^ma^+ifb^: 
&muzhh\,ifrr > x-%< . ieiiiSSA<{ST-raiia(S]c 
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coi7i] mstmtmtLxn. r^s-**, a. 

Ta, Ti. Co. Cr, Si. Sc. H f . Pd, P 

ion 2) mtmizmm-ez&m&i&bixte. a s 

IZT i . V. Ta, Nb, W, Co, C r. Si, G 
e. Sn, Sc, Hf. Pd, Rh. Au, Pt. M 

# o . 2 ■c^xfiLb 3 js^ % ixrxt> h • ******* 

[ 0 1 7 3 1 A 1 ^^^jDTClRO^a^A 

mj&zti&tf. &f&mzmA-rz*ft j $>®mmt>'$>&>x 
wx. M®mizmm~t&7T2*x+v>/^mmM& 
^mmn&A&zmfcthiztt. &mu-h£i nm/ 

[oi74] mim<Mmm&£n*>htzMzi±^ Km 
mtmizxz &tzi?TJ\/$-^j±^n*xmf&t&<?> 

&immmTxcr)m-&iiizfflm<&. i&z 

JBtfWSfi, M5nmtU:100nmUTSSs »4 
L<tt5nmELt5 0nm]aT"C**. jraPftWW-* 

^ t &mhm**+ftb% zMfoizb o . strata 

[0 17 5] K»W«:*Jifl:-r&^i:li. JMK) 



[0 176] 

1. 2mmJSTh^ y^r>'^m^ ( h^ y^e-y^ 
1. 6jum, aiH^O. 5 3/xm. ;8i$£#j3 7nm) 
^JgJKLfc^y*-^*^ M£K±lC ( Z n S ) 80 ( S 
i0 2 ) 2fl *ifS:7 0nm, Ge 5 Sb 77 Te 18 fe$i 
Jf£l7nm, (ZnS) 85 (Si0 2 ) 15 Rif S:4 
Onm, Al 9 g. 5 Ta 0<5 ^220nm. ZixZiX 
SSftyA'-rtT'XA' v9Hz£ *)f$MLfz a Z<7)±IZ 

m*mmm&m3-hi:4jjLmmiLffltLx. is^ 

[0 1 77] d<7>x 4 U—<f-m&& 1 0 n 

rru t'-Agfil0 8jumXl. 5 ixm<T>^fV9 A 
ifC4 2 0mWW*7-Tmm&fcZft^. 
l/-f-i$^7 8 0nm, fcf-y v?<7MUWW Aifi 

0. 5 5<^ffflffgBT\ IT-tffcjHtT, MtMlSitt: 
10-ro9. 5mW<ODC3tT»A-ffc$*. ttftl^U 

[0 178]*-<Df£. ZOt >r XflzMLX. U-f- 
K7 8 0nm, ^T-yr^BBPftN A 0 . 55<0 
IPft^MtCT, HaSl 2m/s (CDCOI OfgiS) % S 
*^n-/7fflja»43. 1MHz, S*^O.y^ja«HT 

2 3. l^y^^ffT^tcEFM^ia^yr^^ 

[0179] ztit>^?->£. m&<r>ftmttm3 

(n-3.4.5.6.7.8. 9, 10. 1 
Tm-1. 2. 2. 3, 3. 4. 5, 5. 5cOJ:otC* 
PfrZ. ) ^^*WWtIV»t. I^^-Pw 
= 18mW, «feN'7-Pe = 9mW, y\M rxyN'V- 
Pb=S4A'7-Pr = 0. 8mWi: LT^-A-7>f 

[0 180] Sife<i2. 4m/s (CDc^)2^K) rff 
l\ S^m#«2kHz<7)iftS*3i3a7>f/l^^-$riiL 

T^^> 1 1 T^#V-^^^T'^NV^##l^^g 

[0 181]CTi:LT, HT7-^(2fiafflat 

1. 27?Onft>) 5:5^SiJLT, #ie^^/P-X«a. 
*7^;^iH«rSW>^<S-&S:^-r. 16 (a) icinf * 
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mL2. 4 m/ 's\iZ&tthT&&-?-9m&&na x tttff 
tt£07£*i\ a, =1. 0T\ V-^fgftl . 2 

SV>f 7a&t&L&mX'Jb^tz. £*K stank* 1 . 

[0182] 06(b) (C^-TA^^iJ-S'l^ 

im^K 0 a (m=5) «c#tt5rMI^L^o CDJSUS?) 

BSfSJjl^ (2cfftt5ria8tc^-r. y3 fl = /3 5 =1.0 

-1 lTV-^^-^Co^tli-aCa! =1. 

0. /9 ffl = 1 . Ob Lfz> 

[o 1 83] mmit®. i39(c*^^x^sij^^ffl 

^•Jt^-WUi. 3T-1 1TO#v-?£jBKcI&ML 

[0 184] iXlc. H9(»twxjHtt*tH^ 

Z&Xi>mW?r?-7fkh. 2»»W^-C17. 5ns 
[0 18 5] Srfc. 7>rA>^-y£IE$iL*:%£\ 

mmm2 

1. 2mmJ5"Ch^'y^r>'^fflc7)^S ( ^e-y^ 
1. 6jum. iSifgifrO. 5 3jum, «SSR3 7nm) 
Sr»atLfc*ti*-iK*^ hSELBc (ZnS) 80 (S 
i 0 2 ) 20 Slii$:7Onm, Ge 7 Sb 79 Te 14 ieii 
l$:l7nm, (ZnS) 85 (Si0 2 ) 15 <S!»BS:4 
Onm, A 1 99. 5 Ta 0 . 5 ^M220nm, xtlxti 

xr&imLfZ. 

[0 1 86 3 :^fa;^, «f-i*£8 10n 



m, h'-A@fil0 8jumXl. 5jum£7)A'^7'f V— 
ifT'4 2 0mWW^~T'1^tSaftSrfi : VK S^K, 

0. 5 5*MMBMK\ *-#ftaWtT, «£:;r»fij*:$r 

i0fo9. 5mwcoDc*r^afts*. ssai^i/ 

[0 1 87 ] *<?)f£. ZCDti XflZtfLX. «P— 
ifcH7 8 0nnu tT y 9T '/T^ISnSN A 0 . 5 5<9 

mmmmzx. *aai 9. 2m/ s (CD<oi6fa 

5SK ^?O y?JSj»ja6 9. 1MHz, T=14. 
5fy»^ftta6 (c) KS^^^SW^SrffJ 

tz. IBIJ^\°7-Pw = 1 8mW, ffli^7-Pe-9m 
A>f T^^V-Pb=f|±>'N o V-Pr = 0. 8mW 

[0 1 88] S£li2. 4m/s ( C D<02fg&) TfT 
^, Wift^i 2 k H z c7)i^^ilia^ */l^-£iiL 

Afcofc. -?—9*Jvf\il 3. 

K<B17. 5-^y»$:+^(CTIiI^^o 
[0 189] HSfi^l hl^atcLTEFM^Ii^ 

JfcRWU 

mm2TimLtz'r< x9izKLx, u-*-«*7 

8 Onm. e7^T7r«n»NA0. 5 5<Ofimi& 
mzX. tB3l 9. 2m/s (CDOl 6f&&) . X* 
7oy?JlJ&[&6 9. 1MHz. T=14. 5^/^cD 
^fr-Cia 1 1 fc3c*\ ^?tC D - RWCO n - k#»ttn* 
(m=n-k, k=l. n/m<7)g/Wiii 1 . 1 ) £Jfl 
^T^rBIWft? 1 1 T^MS^-^ til T<7)A^— 
XilSmiZ&MLtz. 

[0 190] %&/W-Pvr= 1 8mW. iH*yW-P 
e = 9mW % A>f TXA°7-Pb -S^^'V-P r- 

0. 8mWkU^r-A'-7>f hEUSrfT-ofc. t^L 

H3S2. 4m/stBftltt4J:, WtS 

a a ff fbLTV^ # X7^lil7. 5^y»5r^itl(ca^ill 
n- 1 »«**^4 4*E»</^«*J: 0«i< LTt: 

^JfiW3 

1. 2mm®-C-h^ y^tr yf-1 . 6^ny, ?fti(i^ 
0. 5 3/im, iHagS»3 7 n rn^O h ^ y 
S:««Lfc^!;»-**-hfflB§S«J:tC (2nS) 80 

(S i 0 2 ) 20 «^/fSr7Onm. Ge 7 S b 78 Te 15 ie 
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£3JB&17nnu ( Z n S ) 80 ( S i 0 2 ) 20 «19Jf £ 
45nm s A l 99>5 Ta fli5 '&M3tlS:2 2 0niTi 
(*flHH«*Wl 00 nQ • m. B«[«fii^0. 4 5Q 

fc. Kh^y*>^W<0*rtaifc:J4ffl*ft2 2. 0 5k 
Hz^)tJKS«tw^LT±l kHz-CJMHft (FM) £31 
5iX^. IgiO (peak-to-peak) 30 nmCD 

f o X T H !✓ xflfflUftt-*- 3 #VO * * . 
[0191] £»Wl&tf2i:|3|«fc:, *r 
-If — ifc&ft8 iOnm, tT— ACO^fttifi 108jumX 

am* i . 5 >u mnmnj&M^i&mtflt&xtotz 

0 0-6 0 OmW^V-^f&St LTtOJWfcSrtrort:. 
3fc(C, 780niru f y 7 T -yrcDBHPftN A= 0 . 

o9. 5mWc7)DC3t"C^^tSii-. SSifMfcU^coy 

[0192] £»S£W«£ii, AVUf7 ;DDU1 
000 <ifcH780nm, NA-O. 55) SrJflW ?S 

y ht LX<niSv?<7)fr®mZl 7. 5^y^T*^„ 
[0 19 3] CD^SCOI 6fgi£ (19. 2m/ 

s) rifissrfi 1 ^^, zn&gmmvfmmTtei 

4. 5^y^T'*>^o 

( i > mi 4tz7tt#mim'vi>At:m^#f& 

$t2 0mW v v^TXA^Pbi t— 5gT"0. 8m 

[0 194] £-f . [314 ( a) <7)J:o(,Z. a t —IX 
-JZt LtzftmH&'WXX. 0i£/3c (^gffi) t 
LT> Zix£^itZ^XlE&m^-7&&^*7;VU 
x Efa^Rff £ . *yJW* KHW*fc if IT 
J: OSVMg^Ui. 03 ( d ) <k d=5rv-^U«8 

swj-cfc. itmmfim>xh~>tz. -?-9&± 
»xcnm:mm^m^^cnm^mxmLtzm <x 

10 0%) tXWKfcSaU 30PK^:*7'</kXHIB 
«fe#tt£01 5(a) fcrSLfc. *?sV\,XlKffltfm\<^ 

cntztb. SOkJWteTLX^tZktftofri. *7>Vl> 
AfflSWlTimttztZZXXo^K ^PJKtfttft L 

[0195] <wc. 014 ( b ) tz&txitctomsm 
nmnim>vuAEanmfc&mtLti. mi 4 < b > 



tz. mi 5 ( b ) £XHK*)a c ttJPttSr^Lfc. a c 

= 1 - 1 . 5 sarciiff l t sawe^fi t > s 

[0196] ( 2 ) *Ct, #(C. *^NVPXgfii:a 

i = 1 . >3i =1 . 5xm^.Lx. ft&mwi. ffikmco 

-fl>^£01 6cO*Si)ie^^x5rffifflLT«l*L 
fc. 01 6^t5^Tfif^(CO. 5Tc7)ie^y^XEH 
*l«MnLfca«. -7-^*^iEIItl lT(ciS^(t 

(CI lTKSrO. ^S^^y^^t^ix^^ftSrSIL 
fc. TtlzZZffi&tel 1T7-;^1 lT7-;0^« 

oiu^-vr, 1 lTv-fniftmizmmLx. % 

S±Ltv^cot\ iSv?<r>it®m<n±M&i 7. 51- 

y&(ns) tftO, llTUtfn. 277>f^ng? 
(jus) ^«3-r-6. 017, 18aL c 19^{i. ^^1 

[01971016 (a) (7)J: otcftmm'vvxim 

^t. 3ta*oiei^^^«i -fitfe»tt*»<fc. 01 1 

( a ) ( b ) (if ixfix^-^^i: V-7f§J«<0a 

01 7 (b) £9. ^'/^S:l 7. 5^y«? 

OTtCTS^a, ^ LTO. 8-1. KtmikXfohZ 

[0 1 98] 01 7 ( b) T1i-?-?j|fcV-?f&f|te 
ma^)l 1 TaWfeitTlr^lrWC. <MZa x =UL 

01 6 ( b ) {ztt£ottmm>wx%m^ 
x. *M*7>vvA& l Tmtm&zmiLtz. 018 

( a ) AX/ ( b ) \**tl?il~?-7£b-?-7mg&>0 

=1. 3-c, Jiiwfao-e-^saw-^ia 

0i =1-1. 7<&«BrAff*5/>:*a* 
ff^ilTV^Cl^^^. ZZXl*. /9, =1. 5$: 

[0199]$ 016 ( c ) tc^-Ti: i*3MHE 
»y^X*fflV^T, a 1 =iaiX/S! =1. 5 £ LT, 
Sf^|C0^7^VPX/9m StS??ttS«»fLfc. 01 9 

(a) AT/ (b) (if ^f>fi-e-^^i:-7-^^c7)>9 

^„ =0. 7ifi^T-H) f rMco-e'-^^^v-^ei^3&< 
'&t>tlX^&ZLbWftfr&. 

[0 200] tLbJlOai =1.0! =1.5. /3m = 

o. 8^fix(f. mmniiTv-r&t&iwiSy? 
bmtitihztiztch. 

( 3 ) ±12 ( 1 ) At/ ( 2 ) ^femSTTCtc. «i - 1 
±0. 5. 0i =1±0. 5tfO«HT. mTIS (^ffliaH 
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[0 2 0 1 ] n^aa, oiO^-^^n 

t= 2 lt, *:*fu L«2ja±o«». 
Pbi *mm-^z\zm*y'v\sxBt$0i £ 

[0202] 

[»2 5] a, +/3 X =2 
«i +/3i =2 ( 2S i ^m- 1 ) 
a. -h/9. = 1 . 6 

T= ( 2 L+ 1 ) T<O^-?:ft!e*i0>»£ti. m=Lfi 
[0 2 0 3] 

[»26] a, ' + *! ' =2. 5 
«i ' + £i ' =2 ( 2^ i ) 
a. * * =2. 1 

2LT7-^I: < 2L + 1 > TV 

[0204li20t(l a x TC0n T V— 7 fiji^Ctt 
-t£3I3§T dl =0kLT^&. n^4tll n 

+ISBE*>t/l/XfKi. a* =0. 8. #i = 

1 . 2 ( 2^ i 1 ) "C-^^: Lfc. n# 

crj =0. 8. $ x = 1 . 2, flf. = 

0. 7. /? a -0. 9T&9. M^CIiai * = 
1 . 0. 0 X ' = 1 . 5. « a ' = 1 . 0. 0 Z ' = 

1. ItLtZ. 3T^0ii^^HIJW-C. «! =1. 

2. ffx =1. 5T^J: o^Tv-^JI^tf*:* =5: 

[0205] im't7-P Wi . A-f T-X^^-P bi 
lAIfcifc-f— jgT, Pw=2 0mW, Pb = 0. 8m 
WtLtz. at**?— Pe«l OmWi: Lfc. 9 0^- 

m* (*«aE»toiai:*«rr) <o> *nT? 

122 1 ( a) fc. -?—?BLV-?—?m0>iS 7^^i2 1 
(b) (c^L^o v-^ft&t/-e-^iaft«iJa«arjEH*c 

mmiztfr^ 2-3 &sssft-r ^ 17. 5^- 

[0206] (4) mnp>K#tzmLvb?avjrJSl 



CD 1 0®mX"(O*—'<—7<1 htt&Atz. -f%*> 

«i=0. 5./3i=1.5(2^i 1 ) "C— M 

bLtz. 

[0207] #m'wx?jmm2 2^-riio-c* 

*."BP%. n^«SacO^&ai. ^ = 0. 6. 0 l = 
1 . 4. a. =0. 5. /3 B =1 . 4tA0, 3?SfcOi§ 
lH:ti<*i '-0.6,/9 i =1.9.a a , =0. 
6. £ n ' =1. 8£L*r. 3T<7)^cO^^SiJWC. 
ttl =0. 8. & x =2. 4T*> J: 3£:3TV-?j|£ 
^^JfeiJ^n^i. n = 3?)i%££Rfcl,vc. 

i?uv?mmi* 1 6/io» («ME(cfiat«) t 

T^^V-Pbiii^iiO i lz£t>-f~-l£T\ 1 6flSB» 
^p^I^t<. Pw=20mW, Pb = 0. 8mW£L 
fc. ?H*^°V-Pe t 1 6S3S^^[5lt 1 OmWt L 

[0 208] 9HI*w^5^ bf* (ttHHEiiSOIllfc 

^V-^ra^SmS:02 3 (a) tc. V-7^V- 
9m^Jy9im23 (b) V-^^t/^- 

-yj ^®ie*4J: i 32'-3^y#gJKaWt^ 

17. 5^y»J3lT(cJR4o3t. 
[0209] 5rfe, ^-A'-7^f ht*(±5r< . — H.. jR 
£y >ey- P e Sr KSmtcfimt LtMi^ffo tztZh. 
S^(C2^y»«JKv r *y^3WK#S*Uto (5) 
0«E«ctC. 1 1T7- ^ffl^S»JfE^NV^i: 1 ITco 

^-?mM:frb%$>momu<f--y ( 1 1 ta^- 

>) b. 3TV-?m*>ft9B£S&WAb3TV—7ia 
^-f iO0it:llT^-yU-A-7>fh 

LT. 3Tfi-^C0^-v»JTK^(ST^ ( dBtffi) 
SrMiJtt LTSteLfc (^^7>f hM*it) - £ 

T. 1 lTtt>ia2 0cO^M*j«*^-^^ai T ( 1 
^ i ^m) Wim-febKhXolZ&itZtt. 
[0210] »&bmm?nv-7fmt<7)titi—feb L 

m%#ikm-?-7b Lxm&^tix^hzbimm^F 
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%fK0l4 

0. 6mmS"Ch^-/^tr/^0. 7 4//m H «ifi 
0. 21 j«^?ft3 0nmc0h77^y/ffl^i 
S:^Lfc^>J*-^*-hflS8SS«±(w (ZnS) go 
(SiO 2 ) 20 Sai*68nm, Ge 5 Sb 77 Te 18 fE 
»JI«rl4nm % ( Z n S ) ao ( S i 0 2 ) 20 
25nm, A 1 99 . 5 T a 0 . s^kRItHS: 2 0 0 nm 
(*«)S5l$fil00nft-m, ffiSfifil^O. 5tt/ 

r^iCA t V 3 ~ MC «k o Tift4 m <50**HWSML« 

[0 2 1 23 fttttitzT <A?tZ*tLX. 3B»M3i:H 
U-^-jftJI#;8 1 0 nm. fcT- A<7>gtti#; 1 0 
8 u mxl«i» I. 5 u m<7)HtPm<n$kMft\Z-J* £ Jl 

sTjfettU 4 0 0-600 mWc0^7-$S»LttO 
JfflftfcfTo*:. »Jlffj660nnu fcTy^Ty 

[0 2 1 33 £flW£»«fc:*i. AV^f7 ? D D U 1 
000 («ft6 6 0nm, NA-0. 65) SrfflW 

lOJffll^. CCOif^-. 3TV-?<0J|;*#0. 4ju 
mtj)0, DVD ( 3. 5m/st, 2 6. 16 MHz) 

kHtie»*ate$r*J::5fc:. #*mascc^(t^^a y 

[0 2 1 43 IBJi«KOtti««rD VDC04 . 8<ffiS 

twffl^-TI>16. 8m/s {?Uv7m%i%.l 25. 9 
3MHz. 9u-,7mmi. 9nsec) kLT. [22 

5 t^-r j: o %m&%m&-c 1 4 Tsn*iHH tx +fa 

»9Iie^^^(cov^T«©tLfco v-^ENii 4Tk 

Lfco i£»>* , 7— Pw = 1 5mW, igiA"7-Pe = 5 
rnW, y^TXA'7-Pb = 0. 5mWt-^L^. 

Tbtt, TwfTb=lT^Lt, 14»Pw^ 
Pb£Bg8tUt«£- (122 5 (a) ) k. Tw+Tb = 
2Tk LT\ (02 



5(b)) <D2^m^z^. mkm^mm-?-? 

3J»^HJKc0TwC0TtCj«-SJt (Tw/T) fifeUtt 
SriffllUt. 2TB8J«<OTw/T3i<l . 0<0i§£T\ (I 

k 0. 5*iST^M^i^^#^/iTi3 0. 

"cv^t#i.^>ix^o awe, tw/wi. oia±<oa 

mZtitztz*hb%tL>iih. 3£>C. Tw/Wi. 5 

[02153 Biiwmmfrb* ftmimsv\,xm3f& 

2$.tzii3X\ 'J?%< kt>2£ i ^m- lco+BI#»IIE 
|^*/k*»fc:;fct,vC. «i = ai' =1. y3 i = ^i t =1 

14m/sa^l7. 5m/s (DVDH 
313. 5m/s<04ftt^5fflB«*Cia3) <0W«rCKa[ 

k^Sr&ISOjIU^-y (STv^-V) k. 3T 

^liOiEL^-y ( 3TA7-» kSrffl^T, 
'<-?4 hSrtf^^^o 3Tv^-ytr9HI^-v<-^ 

t\ 3Tfi-^^^ , JT^;U^KT$Sr^ws;-^>f 
Nffl£Jtk LT**)*:. DVDkHtieSSSk^&i: 

o&aLtmm?nv7mmt<7)mi-fehi,x. zti? 

H<7)*-y<-^>f h?H*it*^3tki^. 14m/s 
ai/17. 5m/sfWftt2 5dBtLh<J0(l*«f#^> 

[021613^:. «E#SBE»/WX«4*i£3fc: 

T— 1 lmiXl 4T^-^^^>^€,EFM+^iifi 
^■E»Sr«ai4m/sao f 16. 8m/s (DVDIR 
313. 5m/s<04fgaL&tf4. 8f§3[) tc»Lrfi : '5: 
•o^. 4»5j[(Ci3«t*^n v ^H«3Rttl 04. 9MH 
z. ^ny^^«J^9. 5nsectJ)^ 4. 8<S3[ 
£fc<t6?ny?JS«SMil 2 5. 9 MHz. 7Q-y^ 
fflNKi 7 . 9nsecT'W, ft»W^^^»»ttrffi 

^nT=2LT (^fe'L, L(i2tUiC0SfS:) C0&r&, 
-?-7(Dmmzf&LX. "7-^tm=LH^KBI«C#«fl 

[02173 
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[ISC27] T dl +<*, = 2 (T dl = 0. 95) 

+ a x = 2 ( 2^ i Sm- 1 ) 
fcU n#i$gL oi07-;itfnT= (2L 

+ 1 ) T<o#S\ -e-^coiBSicKLr . -e-?£m = 

LB^KHKJMHU Efl^/I^KfBaiTRt/*:?^ 
[0 2 18] 

[»2 8] T dl * -2. 0 5 (T dl ' =1) 

/3 { % + a 2 ' =2. 45 
£iV =2 <3£i£m-l) 

+a/ =2. 45 
b L£. ZcOVbS. L=2Tii/3i ' + a 2 ' =2. 9h 
U « a =K =« 0 + 0. 2=1. 2<h L^o 

[0 2 19] ^LT, L^3c?)^i. 4«fS1feJi^ykX 

i ) U = = lt-tkLfc. irt:. 

L^2T'ii, ai=«r =1. 05RtX. £ ffl =/V = 
0. 4tn(:J;^f-^i:L^. £ 3T^|j:, 
T dl = 1 . 15. aj= 1. 2. £, = 0. 8T*>J: 3 <h* 
3T7-^SJ{|jt. 02 5TU;. IE^nVUXK 

tLX&O. ±&BLlfTB&>&Z Stolid KISHIKttJE L 
T 3HE S fit v felTOift c 

ifiPb = 0. 5mW^L, iS£A'7-Peli4. 5 mW 

h Lt^o teii/^-Pwi^ i izx t>i*-%.t L9m^ 

-Pr = 0. 8mW, »j&K3. 5m/sttTo^ 4 ^ 

•m^ia«»a[(cfet%Tt02 i<n < a > at/ < b > iz 

ifk^tXolfZ. feitM tt y— l 5. OmWm^tx^y • 
*y- - ? d ? ? 3/7 1 0 3EtNft(i 6 0 %ja 
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